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mandibular teeth. Even when eliminating the etiologic factors, this malocclusion does 
not have a spontaneous correction, and should be treated with maxillary expansion as early 
as possible. This treatment aims at providing a better tooth/skeletal relationship, thereby 
improving masticatory function, and establishing a symmetrical condyle/fossa relationship. 
Should posterior crossbite not be treated early, it may result in skeletal changes, demanding 
a more complex approach. Additionally, an overcorrection expansion protocol should be 
applied in order to improve the treatment stability. Although the literature has reported a 
high rate of relapse after maxillary expansion, the goal of this study was to demonstrate 
excellent stability of the posterior crossbite correction 21 years post treatment.
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transversal relationship of maxillary and 
mandibular teeth, i.e., the buccal cusps of the 
maxillary teeth are in contact with the central 
fossae of the mandibular teeth18,19. Some studies 
have suggested a posterior crossbite prevalence 
range between 8 to 16%11,18-20. The etiology of 
this malocclusion may comprise deleterious oral 
habits and early loss of primary teeth, among 
others7,20. Regarding the problems that affect the 
maxillomandibular complex, the transversal arch 
stands out because of its limited growth, as the 
16.
This malocclusion does not show spontaneous 
correction, and should be treated with maxillary 
expansion as early as possible2,5,18-20. Therefore, 
an accurate diagnosis and treatment planning 
must be accomplished with the patient in centric 
relation6. This approach should consider not 
only the tooth intercuspation, but also the arch 
shape, since constricted arches have a triangular 
anatomy2,5.
The early treatment aimed at promoting 
a better tooth/skeletal relationship, thus 
improving masticatory function, and establishing 
a symmetrical condyle/fossa relationship4,9,10,15,19. 
The treatment proposed for an early posterior 
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appliances, such as the Haas expander. This 
orthopedic appliance increases the transversal 
dimension of the maxillary dental arch by opening 
the median palatine suture, and due to proclinate 
maxillary posterior teeth18,19.
In order to achieve a better stability, an 
overcorrection of the maxillary expansion is 
suggested, since at least one third of relapse is 
expected1,18. Furthermore, aiming at minimizing 
this effect, removable or fixed retainers are 
indicated for at least 3 months1.
Although this treatment protocol has been 
extensively discussed in the literature, few studies 
on a long-term basis have been reported3,13,17. 
The aim of this study was to demonstrate the 
stability of the posterior crossbite correction 21 
years after treatment.
CASE REPORT
A 12.8 year-old Caucasian girl presented 
for treatment complaining of an unpleasant 
smile. This patient showed oral breathing, lip 
incompetence, and atypical swallowing aided 
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Figure 1- Pretreatment extraoral (A and B) and intraoral (C-G) photographs (parents authorized the publication of these 
pictures)
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Figure 2- Initial lateral cephalograms (A) and panoramic radiograph (B)
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by the mentonian musculature. Additionally, an 
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II, division 1 malocclusion, and bilateral posterior 
crossbite (Figures 1 and 2, Table 1).
The treatment plan proposed was palatal 
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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
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expander (Figure 3), aiming at increasing the 
maxillary transversal dimension to correct the 
bilateral posterior crossbite. Activation of the 
screw was initiated immediately after appliance 
insertion with a complete turn. After that (Figure 
3), the patient was instructed to keep the 
activation with 2/4 turns in the morning and 2/4 
A B
Figure 3- Intraoral aspects. Occlusal view showing the Haas-type expansion appliance installed (A) and the radiographic 
aspect (B)
CEPHALOMETRIC
VARIABLES
PATTERN Initial 
(12.83 years)
Final
(14.08 years)
1st Follow-up
(21.41 years)
2nd Follow-up
(29.16 years)
NAP(o) 0.0 11.0 6.5 5.5 7.5
SNA(o) 82.0 83.0 82.0 82.0 82.0
SNB(o) 80.0 76.0 77.0 78.0 78.5
ANB(o) 2.0 7.0 5.0 4.0 3.5
FMA(o) 25.0 37.0 35.0 32.0 33.0
SN.GoGn(o) 32.0 42.0 42.0 40.0 40.0
SN.Gn(o) 67.0 74.0 73.0 71,5 72.0
SN.Ocl(o) 14.0 19.5 14.5 14.0 13.0
1.NA(o) 22.0 31.0 27.0 27.0 27.0
1-NA(mm) 4.0 5.5 5.5 5.5 5.0
1.NB(o) 25.0 15.5 23.5 22.0 24.0
1-NB(mm) 4.0 6.0 8.5 8.0 8.5
IMPA(o) 87.0 73.0 82.5 82.5 84.0
Co-A(mm) - 94.0 94.5 96.0 97.0
Co-Gn(mm) - 124.0 128.5 134.0 132.0
NLA(o) 110.0 118.0 114.0 117.0 115.0
Table 1-	
	st, and 2nd follow-up cephalometric measures
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turns in the afternoon, during eight days. The 
expander was passively maintained for a period of 
three months, followed by a removable retainer, 
which was used for another six months. At that 
time, a comprehensive orthodontic treatment 
was initiated in order to improve the results 
obtained after expansion (Figure 4). The whole 
treatment, including maxillary expansion and the 
comprehensive phase, lasted about 1 year and 
3 months, when a Hawley appliance and a 3x3 
retainer were installed (Figures 5 and 6). The 
patient has been followed up for 21 years, and has 
as yet maintained stability of the results achieved 
with maxillary expansion (Figures 7-11). 
Figure 4-
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Figure 4- Intraoral (A-D) and radiographic (E) aspects of the corrective phase
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Figure 5- Extraoral (A and B) and intraoral (C-G) photographs at the completion of treatment. Radiographic aspect (H) 
(parents authorized the publication of these pictures)
Posterior crossbite - treatment and stability
J Appl Oral Sci. 290
A
D E
G H
F
B C
Figure 7- First follow-up appointment photographs. Extraoral (A and B) and intraoral (D-H). Lateral cephalograms (C) 
(parents authorized the publication of these pictures)
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Figure 6- Final lateral cephalograms (A) and panoramic radiograph (B)
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Figure 8- 14-year posttreatment extraoral (A and B) and intraoral (C-G) photographs (parents authorized the publication 
of these pictures)
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Figure 9- Lateral cephalograms (A) and panoramic radiograph (B) 14-year post-treatment
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Figure 10- 22-year posttreatment extraoral (A and C) and intraoral (D-H) photographs. Lateral cephalograms (J), occlusal 
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Figure 11- Panoramic radiograph
DISCUSSION
This case report challenges some studies12,14 
in which this enlargement method of treatment 
was found to have a poor stability result. In 
the present case, the patient had bilateral 
skeletal posterior crossbite, and a modified 
Haas-type expansion appliance was indicated20. 
Early correction of posterior crossbite has been 
recommended in order to prevent an inadequate 
skeletal transversal growth.
Few studies have assessed the longitudinal 
stability of maxillary expansion3,13,17. The present 
case was treated, and followed-up in the 
long term (21 years), showing stability of the 
posterior crossbite correction. Additionally, the 
cephalometric variables obtained at the end of 
the treatment remained stable throughout the 
period following the study. These results are in 
agreement with what is expected for a female 
patient at this age, when the growth rate has 
		#$
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Similar findings have been assessed by 
Bartzella, et al.3 #*++:'   :;< 
stability in cases evaluated in the long term. 
However, it is worth noting that their sample was 
composed of patients with unilateral posterior 
crossbite. Moreover, these authors observed 
that the stability was similar, regardless of the 
expansion performed (whether rapid or slow).
Studies have shown that 50% of posterior 
crossbite cases treated at primary dentition had 
to be retreated at mixed dentition12,14. Although 
these results indicated a high-incidence relapse 
of early treatment, other advantages have been 
attributed to this intervention. According to 
Harrison and Ashby8 (2001), maxillary expansion 
in the primary dentition would decrease the risk 
of a posterior crossbite being perpetuated to a 
permanent dentition. 
Rapid maxillary expansion promotes positive 
skeletal (orthopedic) and dental (orthodontic) 
effects, thus affording the correction of a 
		=		2 
(2001) stated that a better prognosis is expected 
when applying this protocol at an early age. These 
>
could be expanded without relapse in young 
patients. However, in adulthood they found 
greater skeletal rigidity, and consequently poor 
orthopedic results.
CONCLUSION
Based on this case report, a rapid maxillary 
expansion protocol carried out at mixed dentition 
was effective and stable 21 years post treatment.
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